Phenotypic data collection was done as described by Wilson et al. (2016) . Meat and Iߪ ଶ , respectively, where I was an identity matrix. The random effect of animal was 1 7 1 assumed normally distributed with mean 0 and variance Gߪ ଶ where G was a realized 1 7 2 genomic relationship matrix obtained according to VanRaden (VanRaden, 2008) as:
where M is a matrix of marker alleles with m columns (m = total number of markers) and 1 7 5 n rows (n = total number of genotyped individuals), and P is a matrix containing the Bivariate analyses were subsequently conducted to estimate genomic and microbial 2 0 0 correlations among traits. Bivariate models were of form:
for trait 1 and trait 2 respectively; and and were the vectors of random residuals for 2 1 4 trait 1 and trait 2 respectively. The fixed effects and random effects were the same as 2 1 5 fitted in the univariate analyses.
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The additive effects were again assumed normally distributed with means 0 and 
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Pen effects were in this case was assumed uncorrelated among traits. The residual 2 2 7 variance was given by Varቂ 
was the residual covariance among 2 3 0 the two traits. Preliminary analyses (data not shown), showed how correlations were not 2 3 1 estimable for the traits with estimated of microbiome variance of less than 3%. Microbial 2 3 2 correlations were therefore estimated among traits for which microbiome explained at 2 3 3 least 3% of total phenotypic variance. In all cases microbial correlations were not 2 3 4 estimated for weaning since microbiome accounted for less than 3% of total variance for 2 3 5 all traits.
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Diversity analysis and its correlations with traits 2 3 7
The diversity analysis performed in this paper was aimed at investigating the distribution et al., 2019; Lu et al., 2018) . The increase in alpha diversity with age was similar to what 7 0 in the diet impact significantly the microbiota composition in the gut. Different types of 2 7 1 diet at different stage might explain the difference in alpha diversity at each stage. Piglets 2 7 2 are exposed to a large number of stressors during weaning which triggered the 
8 5
The microbiability of carcass composition traits were higher than those of meat 2 8 6 quality traits. In all cases microbiabilities for both meat quality and carcass composition 2 8 7 traits at weaning were negligible and ranged from zero for several traits to a maximum of 
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Among meat quality traits, microbial variance explained a larger proportion of 3 0 8 phenotypic variance than additive genetic for SFIRM and MINB at Off-test ( Figure 2 ).
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Among carcass composition traits, BEL, HAM, and CADG at Off-test had higher 3 1 0 proportion of phenotypic variation explained by microbiome than by additive genetic 3 1 1 (Figure 3) . These results indicated that a significant proportion of total variance is 3 1 2 explained by the microbiome, in some cases larger than the additive genetics and that 3 1 3 prediction for these traits could be improved by accounting the effect of variability in gut 3 1 4 microbiome composition. The variation in gut microbiome could be fitted as the 3 1 5 systematic environmental effect in model.
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In the current study we observed a decrease in genomic heritability for most of 3 1 7 the carcass composition traits at Off-test when microbiome information was added. The 3 1 8 decrease in heritability ranged from 0% for LD to about 10% for FD. At Mid-test, the 3 1 9 decrease in heritability ranged from 0% for CADG, BEL, HAM and LOIN to 4% for FD. and genetic parameters might not be accurate.
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In contrast, for most of the meat quality traits considered, the inclusion of 3 2 7 microbial composition did not affect the estimates of genomic heritability, thus 3 2 8
suggesting that at least for meat quality traits, gut microbial composition is mostly an 3 2 9 environmental factor. The decrease in genomic heritability as we included the 3 3 0 microbiome composition in the models was previously observed by Sandoval-Motta et al. The authors declare that they have no competing interests. This manuscript describes about the impact of gut microbiome composition at different 5 1 9 stages of production on meat quality and carcass composition traits. Until recently, 5 2 0 selection of different traits in pigs has been done with the use of pedigree and genomic 5 2 1
information, yet the advantage of incorporating microbial information in the genetic 5 2 2 evaluation processes has not been assessed. So, this study evaluates the variance 5 2 3 accounted by microbial composition and its effect on heritability and genomic 5 2 4 correlation. Adding microbiome information did not affect the estimates of genomic 5 2 5 heritability of meat quality traits but affected the estimates of carcass composition traits.
We found high microbial correlations among several traits which suggested that genomic 5 2 7 correlation was partially contributed by genetic similarity of microbiome composition.
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Since this is one of the earlier studies in determining the effect of microbiome 5 2 9 composition in heritability and genomic correlation of meat quality and carcass traits in 5 3 0 swine, we believe that these parameters will provide a reference value to for the 5 3 1 researchers in future who wants to conduct research on effect of gut microbiome in 5 3 2 complex phenotypes of swine. 
